INTRODUCTION
Dental anomalies that may affect the size, form, position, and number of teeth are one of the anomalies of the human structure that result from certain genes in addition to some etiological events in the prenatal and postnatal periods. They may be localized to single tooth or including systemic conditions. [1] Abnormalities result from disturbances during initiation, morphodifferentiation stage of tooth development, apposition of hard dental tissues and during eruption of teeth. [2] Developmental dental abnormalities comprising the number of teeth include missing teeth, and
The absence can be unilateral or bilateral in same patients. [3] Hypodontia of the first and second molars, lower canines and upper central incisors are considered relatively rare. [7] Supernumerary teeth that are in excess of the normal are reported to vary from 0.15% to 3.9% in population [8] and may present in either permanent or primary dentitions. [9] A mesiodens that is most common a supernumerary tooth located in the anterior maxilla is between 0.15% and 1.9% in population. [9, 10] Kazanci et al. [11] investigated the prevalence of different developmental dental anomalies and reported that prevalence rates of hypodontia, oligodontia, and hyperdontia were 4.74%, 0.25%, and 1.30%, respectively. Sisman et al. [12] examined the prevalence and distribution of hypodontia in 2413 orthodontic patients, reported that the prevalence of hypodontia was 7.54%. Furthermore, Altug-Atac and Erdem [13] reported that prevalence of hypodontia, oligodontia, and hyperdontia (incisors and premolars) in orthodontic patients were 2.63%, 0.13%, and 0.36%, respectively. The prevalence and frequency of dental anomalies can provide considerable information for phylogenic and genetic studies and help understand variations within and between populations. [14] According to oral disease such as dental caries and periodontal diseases, dental anomalies have low frequency, but it is very difficult for the treatment, because they can result in occlusion and esthetic problems, and give rise to the other oral complications. [15] Since there have been no study published investigating the tooth number anomalies in the North-East region of Turkey. The aim of this study was to investigate the frequency and the distribution of dental number anomalies that could lead to function and aesthetic problems.
MATERIALS AND METHODS
This retrospective study was performed through an examination of panoramic radiographs of 2722 patients (1532 females and 1190 males) who applied to a variety of dental complaints, Faculty of Dentistry, Recep Tayyip Erdogan and Karadeniz Technical University. Ethical approval was not received for the retrospective study because patients were not exposed to additional radiation and not subjected to additional treatment. The patients (or parents) signed an informed consent agreeing to the use of the patients data. The mean age was 12.33 ± 2.5 years, ranging from 8 to 16 years.
Patients with a history of tooth extraction, developmental or hereditary disorders, bone defects, trauma, and fractures were excluded from study. All permanent teeth except thirds molars were investigated using the panoramic radiographs previously taken with the same orthopanthomograph (OP200 D, Instrumentarium Dental F1-04300 Tuusula, Finland). The dental anomalies, including hypodontia (absence of one to six teeth on the panoramic radiograph), [4] oligodontia (absence of more than six teeth), [4] and hyperdontia (an increased number of teeth) [3] were examined by one researcher who have at least 5 years of professional clinical experience, over about 20-week periods. During examination, second researcher was consulted when needed. Data obtained from panoramic radiographs were recorded according to gender and number of patients and also as unilateral (left or right) or bilateral in teeth with hypodontia.
Statistical analysis
Statistical analyses of data were performed using Statistical Package for Social Sciences program (SPSS, version 16.0, Chicago, IL, USA). Student's t-test was used to compare the chronological ages between male and female patients. The Pearson's Chi-square and Fisher exact tests were used to determine differences in the distribution of dental number anomalies between genders. It was tested at the 5% level of significance.
RESULTS
The study consisted of 56.2% female and 43.7% male patients with no statistically significant difference between the females (12.09 ± 2.5 years) and males (12.64 ± 2.58 years) according to chronological ages [ Table 1 ].
The distribution and frequency of tooth number anomalies according to gender is presented in Table 2 . Permanent tooth number anomalies were found in at least 132 patients, consists of 4.63% for females and 5.12% for males. Hypodontia was the most frequently observed anomaly (3.67%), followed by hyperdontia (0.96%), and oligodontia (0.21%). Distribution of hyperdontia statistically significantly differed between genders, whereas distribution of hypodontia and oligodontia did not. Oligodontia and hypodontia were more frequently in females (3.98% and 0.26%, respectively), whereas hyperdontia was more frequently in males (1.68%).
Distribution of teeth with hypodontia is shown in Table 3 as unilateral or bilateral. Maxillary lateral incisors were most common missing teeth (2.27%), followed by mandibular second premolars (0.88%), maxillary second premolars and mandibular central incisors (0.40%). The congenital missing teeth were more common in left side (1.24%) than in right side (0.91%), while they were more commonly distributed as unilateral (2.16%) than bilaterally (1.08%).
Distribution of supernumarary teeth in males (20, 1.68%) were more common than females (6, 0.39%), these difference between genders was statistically significant. Frequency of hyperdontia was most common in premolars with statistically significant difference between females (0.26%) and males (0.84%), followed by mesiodens (0.22%), molars, and maxillary incisors [ Table 4 ]. There were no statistically significant differences between the genders in terms of mesiodens and molar distribution.
The absence of maxillary lateral incisors in females (39, 2.54%) were more common than males (23, 1.93%) (P > 0.05). Absence of maxillary lateral incisors were more common in left side than in right side, while they were equally distributed between bilateral (1.13%, 31) and unilateral (1.13%, 31) . Difference between genders according to unilateral or bilateral maxillary lateral incisors was not statistically significant [ Table 5 ].
DISCUSSION
Congenital or developmental dental anomalies are related to genetic and environmental factors, may be also genetically determined and can be associated with specific syndromes. [16] Epidemiological studies might helpful in not only discovering the genetic and environmental causes for dental anomalies, but also establishing a basic awareness among dentists. [17] Several studies in the last 15 years have focused on dental anomalies among orthodontic populations and these studies reported different prevalence values compared with former data derived from general populations. [11, 18, 19] Kazanci et al. [11] investigated the prevalence of dental anomalies in 3165 Turkish orthodontic patients ranging in age from 9 to 25 and reported that prevalence of tooth number anomalies were 5.84% (in 185 patients). Altug-Atac and Erdem [13] reported that tooth number anomalies were in 95 of 3043 Turkish orthodontic patients (3.12%). In 132 (4.84%) of 2722 dental patients in this study, at least one permanent tooth number anomaly was determined. When compared in terms of prevalence of hypodontia, oligodontia, and hyperdontia, our results were lower than the findings of Kazanci et al., [11] and higher than the findings of Altug-Atac and Erdem. [13] On the other hand, Gupta [20] investigated the prevalence and distribution of dental anomalies in 1123 Indian outpatient subjects and reported that the prevalence of hypodontia (47, 4.19%), oligodontia (4, 0.36), hyperdontia (27, 2.40%) were higher than our findings. These conflicting results can be explained by local environmental influences, racial differences, nutrition, selected age groups, and different sample size.
Ortodontic patients have a greater tendency for dental anomalies, because patients probably were referred to orthodontic clinics by other dental health professionals. [17, 21] Trakiniene et al., [22] Gábris et al., [23] and Sisman et al. [12] had reported that the prevalence of hypodontia in orthodontic patients were 17.11%, 14,69%, and 7.54%, respectively. The prevalence of hypodontia was reported widely in different parts of the world. [12, [24] [25] [26] This study reported a hypodontia prevalence of 3.67% in dental patients with no statistically significant difference between the genders, this ratio was consistent with previously reported prevalence rates (3-10%). [3] The general prevalence of hypodontia was higher in females than males according to results obtained. Some studies showed that prevalence of hypodontia was no differences between males and females, [27, 28] but others reported a higher incidence in females than in males. [29, 30] In this study, the prevalence of hypodontia was higher in females (3.98%) than in males (3.27%).
The types of congenital missing teeth vary in different ethnic groups. Previous studies reported that the mandibular second premolars were most commonly missing teeth, [21, 31] while others showed that maxillary lateral incisor was the most prevalence missing tooth incisors in individuals with agenesis of only one or two teeth, [6, 11, 12] which is in accordance with our findings. The prevalence of missing maxillary lateral incisors was reported as 1.74% [13] and 2.62% [11] in previous studies. In bilaterally missing teeth, symmetric hypodontia was more predominant than asymmetric hypodontia, which is in accordance with previous reports. [6, 28] Kazanci et al. [11] reported that the prevalence of missing maxillary lateral incisors were higher in unilaterally than in bilaterally. On the other hand, Altug-Atac and Erdem [13] reported that the prevalence of missing maxillary lateral incisors were higher in bilaterally than in unilaterally. In our study, the prevalence of missing maxillary lateral incisors was similar between unilaterally and bilaterally.
Oligodontia can occur as an isolated case or as part of a syndrome, such as ectodermal dysplasia. Kazanci et al. [11] and Rølling and Poulsen [32] found that oligodontia was more common in girls than boys, which is in accordance with our findings, but Altug-Atac and Erdem [13] reported that oligodontia was more frequent in males.
Zhu et al. [33] reported the prevalence of supernumerary teeth by race; the prevalence among the white population ranged from 1% to 3%, which is consistent with the findings of Kazanci et al. [11] (1.30%), while Altug-Atac and Erdem [13] reported that the prevalence of hyperdontia was 0.36%. In this study, the prevalence of hyperdontia was 0.96%, the premolars were most common type of hyperdontia (0.51%), which is in accordance with the findings of Kazanci et al. [11] (0.31%), followed by mesiodens, molars, and maxillary incisors. Kazanci et al. [11] and Rajab and Hamdan [34] reported that the prevalence of hyperdontia was higher in males than females, which is consistent with our results. If supernumerary teeth erupt, they can cause malalignment of the normal dentition. According to their observations, early extraction was more beneficial, but further clinical and radiological follow-up is indicated in some cases that remain in jaws of supernumerary teeth. [35] Dental anomalies should be thoroughly investigated during diagnosis and carefully considered treatment planning, because dental anomalies can complicate orthodontic treatment.
CONCLUSIONS
In this study, permanent tooth number anomalies were found in at least 132 patients (4.84%), consists of 4.63% females and 5.12% males. Hypodontia were most frequent anomaly, followed by hyperdontia and oligodontia. Oligodontia and hypodontia were more frequent in females, whereas hyperdontia was more frequently in males. Maxillary lateral incisors were most common missing teeth, followed by mandibular second premolars, maxillary second premolars, and mandibular central incisors. Frequency of hyperdontia was most common in premolars with statistically significant difference between females and males.
